Properties of a microsomal enzyme system from Linum usitatissimum (linen flax) which oxidizes valine to acetone cyanohydrin and isoleucine to 2-methylbutanone cyanohydrin.
Microsomal preparations from flax seedlings have recently been shown to convert L-valine to acetone cyanohydrin, the precursor of the cyanogenic glucoside linamarin [A. J. Cutler and E. E. Conn (1981) Arch. Biochem. Biophys. 212, 468-474]. Further details of this four-step biosynthetic sequence and also details of the analogous reactions in lotaustralin biosynthesis have been obtained. The lotaustralin precursor, 2-methylbutyraldoxime, is the best substrate for cyanide production (Vmax = 413 nmol h-1 g fresh wt-1) and inhibits the conversion of valine and isoleucine into products. Similarly, the linamarin precursor isobutyraldoxime is an excellent substrate (Vmax = 400 nmol h-1 g fresh wt-1) and also inhibits oxidation of the amino acids. The substrate specificity of the oxime-metabolizing step is low and a variety of aliphatic oximes are converted to cyanide. On the other hand, the activity of the microsomal extract is highly selective with regard to the amino acid substrate since, of the aliphatic amino acids tested, only valine and isoleucine are metabolized. We were unable to demonstrate product formation from isobutyronitrile (a linamarin precursor) but did observe detectable cyanide formation from 2-methylcyanobutane, the corresponding precursor of lotaustralin. Competition experiments showed that the biosynthesis of linamarin and lotaustralin is not likely to be catalyzed by separate enzyme systems.